
#and<P violation ·

4
.

The weak interaction is special for two reasons :
· the interactions of the Ward 2 bosons treat left- and right-

handed fermious differently
,

which violates parity simety P.
· the CKM matrix is complex instead of real , which violates

a combination of Charge Conjugation symmetry and parity
symmetry called CP.

We will first define how Pand CP transformations act on

fields
,

and then examine the phenomenological consequences of the

violation of these symmetries by the weak interactions.

Paritytransformations

As we briefly discussed many weeks ago
,
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spatial inversions and has a representation on 4-rectors as

S -_) .

Note that this matrix has def,
,
so it isp =
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,
1)
,
but rather OC3

,
1)

.

Because of this,

Lorentz-invariant equations of motion do notguarantee invariance under P.

However, theories
of free bosonic fields (scalars and vectors) are

invariant under P (see Schwartz Sec . 11
. 3)

.

Since Pr=1
,
it has eigenvalues

El . Spin-0 particles with P= +I are called scalars
,
and those with P=-/

are called pseudoscalars. For example , PITTO=-1T, so the pion is

a pseudoscular . If the Lagrangian of a theory is invariant under p,

the parity is a multiplicative quantum number : the product of the

parities of the
initial states equals the product of the parities of

the final states . (Deton is chosen to have P= +1, this fixes pofoie hoors)

SimilarlyFor Spin-1 : PIVCt) = INVolt-*), PIViCtE)=FIViCt,
-*).

The parity is determined by the eigenvalue of the spatial component :

gauge fields must transform like &
, so Ai+-Ai and An has P= -1.












